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Description 

FIELD OF THE INVENTION 



25 



30 



[0001] The present invention relates to an ink composition for ink jet recording, a process for the preparation of such 
an ink composition, and an ink jet recording process using such an ink composite. 



BACKGROUND OF THE INVENTION 



io rooosi A composite black comprising a cyan ink, a yellow ink and a magenta ink can be used as a black ink in the 
KreciZg pTieL in general, however, the composite black provides a low density. Further, the image pnnted 
£! ^ heTomZte black has a deteriorated light resistance. Thus, as the coloring agent there has heretofore been 
ma?n J IZ Ta cafcon black. However, since the single use of carbon biack as a coloring agent may ,mpa. the staN-ty 
oHnk letting from the recording head, attempts have heretofore been made to overcome these d.ff.culties^ 

is ?0003 For examSe JP-A-4*7861 (The term "JP-A" as used herein means an -unexamrned P"bl-shed Japanese 
S appl^Td^cioses an aqueous black ink comprising carbon black and a dye. This ink «eg^*»» 
SStempS fastness (e.g.. water resistance, marker resistance, abrasion resistance) as well as excellent ) ett,ng 

tS. Further. uP-A-6-287492 discioses an aqueous black comprising ^^^Tl^l^ 



rnnrvii Further Jr-A-b-^o/^y^ ui^uiu&co an a^u^w* 1 & - ~ ■ ... 

K a dlspe'sant and particulate titanium dioxide or alumina. This ink allegedly enables a record.ng process w.th 

^Z^^Z^^Z ESrS^CUo - exhibits an excel.ent jett.g stabil* 
L^hort^ 

(this phenomenon is hereinafter referred to as 'realignment^ making rt.mposs,^ 

Leer as expected Such a malalignment can be a critical defect in recent record.ng processes requ.nng a h.gh .mage 
and recording processes in great demand in the future which require the printer to operate over an extended 

K 0, F^ 

leaves something to be desired in light resistance. 
SUMMARY OF THE INVENTION 

r0OO71 Therefore an object of the present invention is to eliminate the foregoing malalignment which can occur when 
Kiet?eSdr 9 pr^ is usedover an extended period of time while maintaining the desired pnntqualrtyrequrred 

invention, comprising 

(1) a carbon black, 
40 (2) an organic pigment and 

(3) a dispersant 

incorporated in an aqueous medium. 

45 DETAILED DESCRIPTION OF THE INVENTION 

10009] Suitable examples of the carbon black incorporated in the ink composite include those which have heretofore 
been commonly used in conventional ink compositions for ink jet recording process. Specrf.c examples of surtable 
carbon blacks include furnace black, lamp black, acetylene black, and channel black. 
50 mm The organ* pigment employable herein is not specially limited as long as ,t can be d.spers ed ' « 

SI Referred examples of suitable organic pigments include C... pigment yellow. C. . P'9 men y n e ^ n t d e ^. p,9 - 
meni blue. Specific examples of C.I. pigment yellows. C... pigment reds, and C... p.gment b.ues are g,ven below. 

C.I. pigment yellow 1 (Fast Yellow G). 3. 12 (disazo yellow AAA). 13. 14, 17 24 34, ^35 , ST. 42 (yellow iron oxide). 
ss 53 55 81 83 (disazo yellow HR), 95, 97, 98, 100, 101. 104. 108, 109, 110, 117, 120. 138, 153 

C i. pigment red 1, 2. 3, 5. 7, 17, 22 (Brilliant Fast Scarlet). 23, 31, 38. 48 ■ 2 IPermanen Red » M£; » 
fPermanent Red 28 (Ca)]. 48 : 3 [Permanent Red 2B (Sr)], 48 : 4 [Permanent Red 2B (Mn)], 49 1 , 52 2, 53^ 1 
57 M (Sanl ^CarmL 6B). 60 : 1. 63 : 1 , 63 : 2, 64 : 1. 81 (Rhodamine 6G Lake). 83. 88. 101 (red ,ron ox,de), 
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104, 105, 106, 108 (cadmium red), 112, 114, 122 (Quinacridone Magenta), 123, 146, 149, 166, 168, 170, 172, 
177, 178, 179, 185. 190, 193, 209 : 219; and 

C.I. pigment blue 1,2. 15 (Phthalocyanine Blue R), 15 : 1, 15 : 2, 15 : 3 (Phthalocyanine Blue G) : 15 : 4, 15 : 6 
(Phthalocyanine Blue E), 16. 17 : 1 , 56, 60, 63. 

[0011] In addition to the foregoing organic pigments, black organic pigments such as aniline black (C.I. pigment black 
1 ) may be used. 

[0012] Additionally organic pigments such as C.I. pigment orange 1, 2, 5, 7, 13, 14, 15, 16, 34, 36, 38; C.I. pigment 
violet 1, 2, 19, 32; C.I. pigment green 1, 4, 36; C.I. pigment brown 3, 5, 25, 26 may be used. 

[0013] The ink composition according to the present invention is suitable as long as it comprises as pigments a 
carbon black and at least one organic pigment incorporated therein. In order to adjust the color tone, the carbon black 
and two or three or more organic pigments may be combined. In the case of the combination of a carbon black and 
one organic pigment, the organic pigment is preferably selected from the group consisting of organic pigments having 
a color tone close to black, more preferably C.I. pigment black 1 (aniline black), C.I. pigment brown 26 (perylene black), 
C.I. pigment violet, C.I. pigment green : and C.I. pigment blue. In order to properly mix color tones, organic pigments 
respectively selected from the group consisting of carbon black and C.I. pigments Y, M and C may be added to the 
carbon black. 

[0014] The total amount of pigment, i.e., the sum of the amount of the carbon black and the organic pigment is 
determined to achieve the color and density required for printed material or desired physical properties of ink and the 
amount varies with the specific gravity or bulk density of the pigment. Thus, the amount is not specifically limited. In 
practice, however, it is preferably from 0.5 to 30% by weight, more preferably from 1 to 12% by weight, based on the 
total weight of the ink composition. If the total amount of the pigment falls below 0.5% by weight, the desired print 
density may not be obtained. On the contrary, if the total amount of the pigment exceeds 30% by weight, the ink 
composition exhibits a structural viscosity that makes it impossible to secure the desired jetting stability If the total 
amount of the pigment falls within the range of from 1 to 12% by weight, a high print density can be obtained and the 
resulting ink composition is quite suitable for the ink jet recording process. 

[0015] The ratio of the amount of carbon black to the amount of organic pigment (carbon black: organic pigment) 
(w/w) varies with the various properties of the carbon black used and the organic pigment selected and thus is not 
specifically limited. In practice, however, it is preferably from 90 : 1 0 to 30 : 70, more preferably from 90 : 1 0 to 50 : 50. 
If the amount of carbon black exceeds 9 times by weight that of the organic pigment, long-term jetting stability can be 
impaired. On the contrary, if the amount of carbon black falls below 3/7 times by weight that of the organic pigment, 
sufficient print density cannot be achieved, or the light resistance of the printed material can be impaired. If the foregoing 
amount ratio (carbon black : organic pigment) falls within the range of from 90 : 10 to 50 : 50, the desired long-term 
jetting stability and print quality can be achieved. 

[0016] The ink composition according to the present invention comprises a dispersant which allows the carbon black 
and the organic pigment to be dispersed in an aqueous medium. Suitable examples of dispersants to be incorporated 
in the ink composition of the present invention include a copolymer resin having a hydrophilic moiety and a hydrophobic 
moiety in its molecule. Specific examples of suitable dispersants include acrylic acid-based dispersants such as sty- 
rene-acrylic acid copolymer, styrene-acrylic acid-acrylic acid ester copolymer, styrene-methacrylic acid copolymer and 
styrene-methacrylic acid-acrylic acid ester copolymer, maleic acid-based dispersant such as styrene-maleic acid co- 
polymer, acrylic acid ester-maleic acid copolymer and styrene-acrylic acid ester-maleic acid copolymer, sulfonic acid- 
based dispersants such as acrylic acid ester-styrenesulfonic acid copolymer, styrene-methacrylsulfonic acid copolymer 
and acrylic acid ester-allylsuffonic acid copolymer, and salts thereof. The dispersant to be used in the present invention 
is preferably a resin dispersant, more preferably a styrene-acrylic acid copolymer dispersant, particularly a copolymer 
dispersant having a weight-average molecular weight (hereinafter simply referred to as "molecular weight") of from 
1 ,600 to 25,000 and an acid value of from 1 00 to 250. 

[0017] Suitable styrene-acrylic acid copolymer dispersants are commercially available. Specific examples of com- 
mercially available styrene-acrylic acid copolymer dispersants employable in the present invention include those avail- 
able from Johnson Polymer Corporation such as Joncryl 68 (molecular weight: 10,000; acid value: 195), Joncryl 679 
(molecular weight: 7,000; acid value: 200), Joncryl 680 (molecular weight: 3,900; acid value: 215), Joncryl 682 (mo- 
lecular weight: 1 ,600; acid value: 235), Joncryl 550 (molecular weight: 7,500; acid value: 200), Joncryl 555 (molecular 
weight: 5,000; acid value: 200), Joncryl 586 (molecular weight: 3,100; acid value: 105), Joncryl 683 (molecular weight: 
7,300; acid value: 150), and B-36 (molecular weight: 6,800; acid value: 250). 

[0018] The amount of the resin dispersant varies with the kind and amount of carbon black and organic pigment 
used and thus is not specifically limited. In practice, however, the weight ratio of the entire pigment to the resin dispersant 
is preferably from 20 : 1 to 5 : 2. 

[0019] If the amount of the resin dispersant falls below the above defined range, the dispersion stability (agglomer- 
ation, deterioration of viscosity) of the pigment with time can be deteriorated if the ink composition is allowed to stand. 



EP 0 899 311 A1 

On the contrary, I the amount of the resin dispersant exceeds the above defined range, redispersibiiity required if the 
ink composition is dried cannot be occasionally obtained. M ^ rBant to an™, the resin dis- 

ro0201 Preferably a salt of the acrylic acid moiety is lomted in the foregoing res.n d.spersant to al ow the resin ens 
Sn to b7p^uce^ Examples of alkali neutralizers include compounds which provide a counter .on for the acryhc 
K^l^T^eWV^, 2-aminoisopropanol, triethanolamine. morpho.ine, ^^^jj^ 
amouTof the alkali neutralizer may be not less than the value such that the resulfng coun er .on ,s ^able to n art* Ice 
fhTforlgoing resin dispersant (neutralization equK,alent). If the amount of the alkali neutrahze. ■» 
neutraSation equivalent, desirable fixability after printing is achieved. Further, propylene glycol and/or .sopropanol 

Si? TJZS^Zl^S^ with the desired dissolution stability, a P H buffer is preferabty 

exposition of the present invention pref erab.y includes a thermoplastic resin emulsion incorporated 
S The ^thermoplastic resin emu'sion may be prepared by emulsion po^merization or suspens.on polvmer.zat.on 
of an eth^enically unsaturated monomer in water or by the emulsif.cation of a thermoplast.c res,n ,n water 
SSTSSSe thermoplastic resin components to be incorporated in the foregoing thermoplast^ es n emulsun 
J33L thetme thermoplastic resin component as used in the thermoplastic resin ^^^^Z 

he^n^^ 

thereo i^Sle. copolymer thereof, polycyano acrylate. polyacrylamide. polyacyhc ac.d and P*"**"^ 
pofymers £h as polyethylene, po.ypropy.ene. polybutene. polyisobu* ^^S^S^ 
Thereof petroleum resin, cumarone-indene resin and terpene resin, v.nyl acetate-v.nyl alcohol polymers suc^sviny. 
po'vSetatnopolymer thereof, polyvinyl alcohol, polyviny. acetal and pofyviny. ether. hato 9 en ^ ta,n,n t 9 ^^ S 
ESTS^SESLd.. copoSm^ thereof, polyviny.idene chloride, fluororesin ^^^^Z 
taininq vinyioolymers such as polyvinyl carbazole, polyvinyl pyrrolidone. copolymer thereof, polyvinyl pyridine and 
ooirnvMmidazordiene polymers such as pofybutadiene, copolymer thereof, polychloroprene and polyisop ene 
^X^^ o^nnlZe^g polymerization type resins, condensation polymerizat.ontype res.ns and natural 

EST Thtamount of the foregoing thermoplastic resin component is preferably not more than 30% by weight, more 
35 ZS^tTo^o 30% by weigh? particularly pref erab* from 1 to 20% by ^^^5^5 
ink composition The arrangement of the amount of the thermoplast.c resin component to not less than 0.5% by < we.gn 

of the thermoplastic resin component to not more than 30 U by weigm maKes n po^iu.« h 
comoosition with a desired fixability while inhibiting the occurrence of fill-in. 
* S£ rSL« composition according to the present invention may ^onal^compnse 

ular weight compound incorporated therein preferably in an amount of not more than 15/» by weight, more preterao.y 
from 3 o 10% by weight based on the total weight of the ink composition to ach.eve a proper viscosity 
txSei Suitable waSr soluble high molecular weight compounds include saccharides or der.vat.ves thereof such as 
!Sln2rSSrS^^!^ mannito. and glucose, alone or in combination. Further, compounds hav.ng a 
SS^SSrl^S" content and a high water solubility such as a water-soluble resin 

alginate, polyethylene oxide) and mediation products thereof may be used, alone or .n combination^ _.f such a water 
Se hfgh molecutor compound is used, the jetting stability of the ink compos.t.on ^ «hanoed 
mum Further the ink composition according to the present invention may opt.onally .ncUide a water-soluble poly 
Eak^UxKHt-d herein preferabfy in an amount of not more than 25% by ^^f^^^ * 
to 20% by weight, based on the total weight of the ink composition to achieve the des.red jetting sta ^'^ How ^ ' f 
theTmount of such a water-soluble polyvalent afcoho, is too great, the resulting ink compost can be poor ,n drying. 

S.e. glyTerin. ethylene g*co... diethylene glycol, triethy.ene glycol, dipropylene glycol, hexy.ene gtycol. and 

ncoroorated therein preferably in an amount of not more than 2% by we.ght. more preferably from 0.1 to 1 /. by weight 
J. *e totatwe'ight of the ink composition to achieve the desired jetting stability. However. ,f the amount of such 
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a surface active agent is too great, the resulting ink composition exhibits too great a foamability, possibly impairing the 
jetting stability. 

[0030] Examples of suitable surface active agents employable herein include anionic surface active agents such as 
higher aliphatic acid salt, higher alkyldicarboxylic acid salt, higher alcoholsulfuric acid ester, higher alkylsulfonic acid 
s salt, alkylbenzenesulfonate, alkylnaphthalenesulfonate, salt of naphthalenesulfonic acid with sodium, potassium, lith- 
ium or calcium, polycondensate of formalin, condensate of higher aliphatic acid with amino acid, dialkylsulfosuccinic 
acid ester, alkylsulfosuccinic acid salt, naphthenic acid salt, alkylethercarboxylate, acylated peptide, a-olefinsulfonate, 
N-acylmethyltaurine, alkylethersulfate, secondary higher alcohol ethoxy sulfate, monoglysulfate, alkyletherphosphoric 
acid ester, alkylphosphoric acid ester, ammonium salt of polyoxyethylenealkylethersulf uric acid, sodium salt of poly- 
10 oxyethylenealkylethersulfuric acid, ammonium salt of polyoxyethylenealkylphenylethersulfuric acid, sodium salt of 
polyoxyethylenealkylphenylethersulfuric acid, monoethanolamineof polyoxyethylenealkylsulfuric acid, ammonium salt 
of polyoxyethylenealkyletherphosphoric acid, potassium salt of polyoxyethylenealkyletherphosphoric acid, dieth- 
anolamine of polyoxyethylenealkyletherphosphoric acid, sodium alkylnaphthalenesulfonate and sodium laurylsulfate, 
and nonionic surface active agents such as fluorine-based surface active agent, silicone-based surface active agent, 
polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monostearate, polyxoy ethylene alkyl phenyl ether, 
sorbitan monostearate, acetylene glycol, ethylene oxide adduct of acetylene glycol (acetylene glycol alcohol ethylene 
oxide), propylethanolamide, polyoxyethylene alkyl ether, and polyxoyethylene alkyl phenyl ether. 
[0031] The ink composition according to the present invention also comprises various ingredients incorporated in an 
aqueous medium. Accordingly, the ink composition of the present invention may comprise a monovalent alcohol in- 
corporated therein preferably in an amount of not more than 15% by weight, more preferably from 1 to 10% by weight, 
based on the total weight of the ink composition in addition to water as a main solvent to enhance dryability and 
penetrating power of the ink composition. Examples of monovalent alcohols are alkanols. For example, ethanol, 
1-propanol : 2-propanol, 1-butanol, 2-butanol, iso-butanol, and t-butanol may be used, alone or in combination of two 
or more. 

25 [0032] Further, the ink composition according to the present invention may optionally include benzoic acid, dichlo- 
rophene, hexachlorophene, sorbic acid, p-hydroxybenzoic acid ester, ethylenediaminetetraacetic acid (EDTA), sodium 
dehydroacetate, 1,2-benzothiazoline-3-one [trade name: Proxel XLII (available from ICI)], 3,4-isothiazoline-3-one, etc. 
incorporated therein for the purpose of mildewproofing, corrosion prevention, rust prevention, etc. Further, the ink 
composition according to the present invention may optionally include urea, thiourea and/or ethyleneurea, etc. incor- 

30 porated therein for the purpose of preventing the nozzle from drying our. 

[0033] Various properties of the ink composition according to the present invention can be appropriately controlled. 
In a preferred embodiment of the present invention, the viscosity of the ink composition is preferably not more than 25 
mPa sec, more preferably not more than 10 mPa-sec. (25°C). If the viscosity of the ink composition of the present 
invention falls within the above defined range, the ink composition can be stably jetted from the ink jet head. Further, 

35 the surface tension of the ink composition can be appropriately controlled. In practice, however, it is preferably from 
30 to 50 mN/m (25°C). 

[0034] The ink composition according to the present invention can be prepared, e.g., by simultaneously adding a 
carbon black, an organic pigment and a dispersant to an aqueous medium, and then dispersing the mixture. The 
dispersion is not specifically limited. For example, the dispersion may involve a first step of dissolving a dispersant, an 
40 alkali neutralizer and a dissolution aid in an aqueous medium (e.g., ion-exchanged water) to prepare a uniform solution 
(vehicle), a second premixing step of simultaneously adding a carbon black and an organic pigment to the vehicle to 
cause penetration of the dispersant component, and a third step of atomizing the mixture using a bead mill. Further, 
in order to accelerate the adsorption of the dispersant on the surface of the pigment, the ink composition may be 
subjected to a post -treatment such as low shear-rate stirring. 
45 [0035] The ink composition according to the present invention can be advantageously used in any ink jet recording 
process. In particular, where the ink composition according to the present invention is used in the ink jet recording 
process which comprises jetting droplets of ink composition through the print head onto a heated recording medium 
to form an ink image thereon, when the ink is attached to the recording medium which has been heated to a temperature 
of about 80°C to 1 20°C, it is heated to show a rapid thickening, making it possible to obtain a high quality image. 
so [0036] Further, the carbon black to be incorporated in the ink composition for ink jet recording process has a primary 
particle diameter of from 10 to 40 nm on the average. In an aqueous medium, these primary particles of carbon black 
are not individually dispersed. Several or scores of these primary particles are connected in series to form a cluster 
structure. Thus, these particles are dispersed in the form of secondary particle units having a size of from 100 nm to 
200 nm. On the other hand, the organic pigment has a primary particle diameter of from 20 to 100 nm on the average. 
In an aqueous medium, these organic pigment particles are dispersed alone or in the form of secondary particles 
having a size of from 40 to 200 nm formed by the agglomeration of several particles at most. 

[0037] In other words, the carbon black exhibits a structural form due to so strong an interparticle action. These 
particles are attracted to each other Thus, the carbon black is stably dispersed in the form of structure having a size 
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offrom5to10timesthatoftheprima^part^^ 

the organic pigment particles are stable alone or in the form of structure hav.ng a s.ze of several t.mes that 
eliminated bv properly selecting the mixing proportion ot organic pigment. 

dMon from being deflected, as in the case of the ink composition comprising an organic pigment but free of carbon 



35 black. 

EXAMPLES 



40 



45 



r0041l The present invention will be further described in the following examples. However, these examples ; should 
KE inCSSS Sng the scope of the present invention. Un.ess otherwfce indicated here.n. a., parts, percents, 
ratios and the like are by weight. 

EXAMPLE 1 

[0042] The ink composition for ink jet recording process according to the present invention was prepared in accord- 
ance with the following procedure: 

(1) Preparation of Various Pig ment Dispersions 
so (a^ Carbon Black Dispersion 

r0O431 4 parts by weight of a styrene-acry.ic acid copolymer resin (Joncryl 550. weight-average molecul ^ ei ^ t: 
?S5? actf vie 200) 9 2.7 parts by weight of triethano.amine, and 0.4 part by weight of .sopropyl a.coho. were thor- 
oughly dissolved in 72.9 parts by weight of ion-exchanged water under heating at 70. C_ 
55 ro0441 To the solution thus obtained were then added 20 parts by we.ght of Carbon Black MA-100 (ava lable trom 
S^ubishi toseiCorp 1 The mixture was premixed, and then subjected to dispersion us.ng an E.ger m.ll (available 
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referred to as °CB Dispersion"). 

(b) Dispersion of Organic Cyan Pigment 

[0045] 4 parts by weight of a styrene -acrylic acid copolymer resin (Joncryl 550; weight-average molecular weight: 
7,500; acid value: 200), 2.7 parts by weight of triethanolamine, and 0.4 part by weight of isopropyl alcohol were thor- 
oughly dissolved in 72.9 parts by weight of ion-exchanged water under heating at 70°C. 

[0046] To the solution thus obtained were then added 20 parts by weight ol C.I. pigment blue 15:3. The mixture 
was premixed, and then subjected to dispersion using an Eiger mill (available from Eiger Japan K.K.) until the average 
particle diameter of the pigment reached 110 nm (bead packing: 70%; media diameter: 0.7 mm) to obtain the desired 
dispersion of organic cyan pigment (hereinafter referred to as "C Dispersion"). 

(c) Dispersion of Organic Magenta Pigment 

[0047] 5 parts by weight of a styrene-acrylic acid copolymer resin (Joncryl 550; weight-average molecular weight: 
7,500; acid value: 200), 3.4 parts by weight of triethanolamine, and 0.4 part by weight of isopropyl alcohol were thor- 
oughly dissolved in 71 .2 parts by weight of ion-exchanged water under heating at 70°C. 

[0048] To the solution thus obtained were then added 20 parts by weight of C.I. pigment red 7. The mixture was 
premixed, and then subjected to dispersion by means of an Eiger mill (available from Eiger Japan K.K.) until the average 
particle diameter of the pigment reached 120 nm (bead packing: 70%; media diameter: 0.7 mm) to obtain the desired 
dispersion of organic magenta pigment (hereinafter referred to as "M Dispersion"). 

(d) Dispersion of Organic Yellow Pigment 

[0049] 6 parts by weight of a styrene-acrylic acid copolymer resin (Joncryl 550; weight -average molecular weight: 
7,500; acid value: 200), 4.1 parts by weight of triethanolamine, and 0.4 part by weight of isopropyl alcohol were thor- 
oughly dissolved in 69.5 parts by weight of ion-exchanged water under heating at 70°C. 

[0050] To the solution thus obtained were then added 20 parts by weight of C.I. pigment yellow 3. The mixture was 
premixed, and then subjected to dispersion by means of an Eiger mill (available from Eiger Japan K.K.) until the average 
particle diameter of the pigment reached 115 nm (bead packing: 70%; media diameter: 0.7 mm) to obtain the desired 
dispersion of organic yellow pigment (hereinafter referred to as "Y Dispersion"). 

(2) Preparation of Ink Composition 

[0051] The foregoing various dispersions were then used to prepare an ink composition of the present invention. 



CB Dispersion 


12.75 parts by weight 


C Dispersion 


0.75 part by weight 


M Dispersion 


0.75 part by weight 


Y Dispersion 


0.75 part by weight 


Styrene Aery I Ester 




emulsion 


10 parts by weight (in solid content equivalence) 


Diethylene Glycol 


12 parts by weight 


Maltitol 


8.0 parts by weight (in solid content equivalence) 


Anionic Surface Active 




Agent 


0.5 part by weight 


Disodium Hydrogen 




Phosphate 


0.1 part by weight 


Ion-Exchanged Water 


37.4 parts by weight 



[0052] The styrene acryl ester emulsion was an aqueous dispersion having a concentration of 40.0% in solid content 
equivalence. The maltitol was an aqueous solution having a concentration of 80% in solid content equivalence. There- 
55 fore, the values given above are as calculated in terms of solids content. An ammonium salt of polyoxyethylenealkyl- 
phenyfethersulfuric acid [Hitenol No. 7, available from Dai-ichi Kogyo Seiyaku Co., Ltd.] was used as the anionic surface 
active agent. The lowest temperature at which the styrene acryl ester emulsion used can produce a styrene acryl ester 
film (MFT) was 85°C. 
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[0053] The foregoing components were mixed to prepare an ink composition. The ink composition thus obtained 
was then passed through a metal mesh filter (twill weave; 2,300 mesh, available from Manabe Kogyo Co., Ltd.) to 
obtain an ink composition of the present invention. 

FXAMPLES 2 TO 5 

[0054] The procedure of Example 1 was followed except that the formulation ingredients set forth in Table . 1 below 
wereused in the amounts set forth inTablel, respectively. Thus, the ink compositions of Examples 2 to 5 were obtamed. 

10 FXAMPLES 6 AND 7 

(1) Preparation of Pigment Dispersion 
(a) Dispersion of Organic Black Pigment 

[0055] The procedure for the preparation of the dispersion of organic cyan pigment described in Example 1(b) was 
followed except that C.I. pigment black 1 (aniline black) was used as the organic pigment. Thus, a dispers.cn of an 
organic black pigment was obtained. 

20 (ti\ Dispersion of Organic Brown Pigment 

[0056] The procedure for the preparation of the dispersion of organic brown pigment described in Example 1 (c) was 
followed except that C.I. pigment brown 26 was used as the organic pigment. Thus, a dispersion of organic brown 
pigment was obtained. 

25 

(2^ Preparation of Ink Composition 

rOOSTl The procedure of Example 1 was followed except that the formulation ingredients set forth in Table 1 below 
were used in the amounts set forth in Table 1, respectively. Thus, the ink compositions of Examples 6 and 7 were 
30 obtained. 

EXAMPLE 8 

(1) Dispersion of Mixed Pigment 

35 [0058] 5 parts by weight of a styrene-acrylic acid copolymer resin (Joncryl 550; weight-average molecular weight; 
7 500 acid value- 200). 3.4 parts by weight of triethanolamine, and 0.4 part by weight of isopropyl alcohol were thor- 
oughly dissolved in 71 .2 parts by weight of ion-exchanged water under heating at 70°C 

[0059] To the solution thus obtained were then added simultaneously 10 parts by weigh of Carbon Black MA-100 
40 available from Mitsubishi Kasei Corp.), 3 parts by weight of C.I. pigment blue 1 5 : 3 (phthalocyanine blue G>. * I™* 
bv weight of C I pigment red 7. and 3 parts by weight of C.I. pigment yellow 3. The mixture was prenuxed. and then 
2bT2edtoSspe P rsionby means of an Eigermil. (available from Eiger Japan 

of the pigment reached a range of from 100 to 130 nm (bead packing: 70%; med.a diameter 0.7 mm) to obtain the 
desired mixed pigment dispersion. 
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(21 Preparation of Ink Composition 

[0060] The procedure of Example 1 was followed except that the formulation set forth in Table 1 below was used in 
the amounts set forth in Table 1. Thus, the ink composition of Example 8 was obtained. 

COMPARATIVE EXAMPLE 1 

[00611 The procedure of Example 1 was followed except that the formulation set forth in Table 1 below was used in 
heamountssetforth in Table 1 . Thus, the ink composition of Comparative Example 1 wasobtained. The ink composition 
of Comparative Example 1 was the same as the ink composition of Example 1 except that the pigment comprised 
carbon black alone. 
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COMPARATIVE EXAMPLE 2 

[0062] The procedure of Example 1 was followed except that the formulation set forth in Table 1 below was used in 
the amounts set forth in Table 1 . Thus, the ink composition of Comparative Example 2 was obtained. The ink composition 
5 of Comparative Example 2 was the same as the ink composition of Example 3 except that the organic pigment was 
replaced by a commercially available dye : C.I. direct black 19. 

[0063] The formulation of the ink compositbns of Examples 1 to 8 and Comparative Examples 1 and 2 are set forth 
in Table 1. The value in Table 1 indicates amount in % by weight. 
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Evaluation of Properties 

[0064] The ink jet recording process using the ink compositions prepared in Examples 1 to 8 and Comparative Ex- 
amples 1 and 2 and various properties of the resulting printed material were evaluated for various properties. 

(-H Evaluation of Jetting Stability 

[0065] The ink composition was packed into a recording head of the type employing a piezoelectric element. The 
ink composition was then jetted from the nozzle to print on a recording medium (Xerox-4024). The conditions at the 
beginning of printing and after 2 hours were compared. The results were evaluated in accordance with the following 
3-step grading: 

A' Even after two hours of continuous printing, the ink composition flew as in the initial stage without being deflected; 
B After two hours of continuous printing, the ink composition flew in somewhat deflected directions. The print 
quality was acceptable, though inferior to that at the initial stage. No white bandings occurred in the solid area. 
C: After two hours of continuous printing, the ink composition flew in drastically deflected directions. White banding 
occurred in the solid area 

{2) Light Resistance 

[0066] The printed matter prepared from the ink composition was exposed in a xenon fadeometer for 200 hours. The 
change in chromaticity from and after the exposure was then determined. For the measurement of chromaticity, the 
distance (color difference; AE) on the chromaticity coordinates by ClEL*a*b* color specification method was measured 
before and after the exposure. The results were then evaluated in accordance with the following 3-step grading: 

A: AE < 3; Little or no fading observed; 

B: 3 < AE < < 6; Some but acceptable fading observed; 

C: AE > 6; Significant fading observed 

(3) Water Resistance 

r00671 The printed matter prepared from the ink composition was rubbed with a commercially available fluorescent 
aqueous ink containing pen (Fluorescent Pen 2, available from ZEBRA Co., Ltd.) on the printed image under a load 
of 300 g. The results were evaluated in accordance with the following 3-step grading: 

A: No bleeding, no tailing (or drawing) occurred; 
B: No bleeding, but some tailing occurred; 
- C: Bleeding and tailing occurred 

[0068] The results of the evaluation of Examples 1 to 7 and Comparative Examples 1 and 2 produced according to 
the foregoing methods are set forth in Table 2. 

[0069] I n the recording process, using a recording apparatus having a platen equipped with a heating means, droplets 
of the ink composition were jetted onto a heated recording medium. 

Table 2 
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Example No. 


Jetting Stability 


Liaht Resistance 


Water Resistance 


Example 1 


A 


1.2 


A 


A 


Example 2 


A 


1.4 


A 


A 


Example 3 


A i 


1.6 


A 


A 


Example 4 


A 


1.6 


A 


A 


Example 5 


A 


1.1 


A 


A 


Example 6 


A 


1.6 


A 


A 


Example 7 


A 


1.0 


A 


A 
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Table 2 (continued) 



Example No. 


Jettinq Stability 


Light Resistance 


Water Resistance 


Example 8 


A 


2.5 


A 


A 


Comparative Example 1 


M r 

c 


0.9 


A 


A 


Comparative Example 2 


B 


8.5 


c 


c 



15 



[0070] Thus, the ink composition according to the present invention comprises a carbon black and an organic pigment 
incorporated therein in combination and thus can provide an excellent print quality with a good light resistance without 
causing malalignment from the ink head even after a prolonged ink jet printing. 

[0071] While the invention has been described in detail and with reference to specific embodiments thereof, it will 
be apparent to one skilled in the art that various changes and modifications can be made therein without departing 
from the spirit and scope thereof. 
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Claims 

1 . An -ink composition for ink jet recording, comprising 

(1) a carbon black, 

(2) an organic pigment and 

(3) a dispersant 

incorporated in an aqueous medium. 

2. The ink composition according to Claim 1 , comprising at least one organic pigment selected from the group con- 
sisting of C.I. pigment yellow, C.I. pigment red and C.I. pigment blue. 

3. The ink composition according to Claim 2, comprising C.I. pigment yellow, C.I. pigment red and C.I. pigment blue. 

4. The ink composition according to any one of Claims 1 to 3, further comprising a thermoplastic resin emulsion. 

5. A process for the preparation of an ink composition for ink jet recording, which comprises simultaneously adding 

(1 ) a carbon black, 

(2) an organic pigment and 

(3) a dispersant 

to an aqueous medium, and then subjecting the mixture to dispersion. 

6. An ink jet recording process, which comprises jetting an ink composition according to any one of Claims 1 to 4 as 
an ink droplet onto a recording medium. 

7. The recording process according to Claim 6, which comprises jetting an ink composition onto a heated recording 
medium as an ink droplet. 
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